An exhaustive description of the non-splitting subalgebras of the LP (1, 4) algebra with respect to P (1, 4) conjugation is presented.
Below we shall use the following notation: K a = J 0a − J a4 (a = 1, 2, 3); W = X 1 , . . . , X s is a space or Lie algebra over the real number field R with the generating elements X 1 , . . . , X s ; V = P 0 , P 1 , P 2 , P 3 , P 4 ; π is a projection LP (1, 4) on LO (1, 4) ; π a,...,q is a projection LP (1, 4) on P a , . . . , P q . Lemma 1. Let W be a subspace of V invariant under Ad J ab (1 ≤ a < b ≤ 4). If π a,b (W ) = 0 then P a , P b ∈ W . Proof. Let X = x α P α ∈ W and π ab (X) = 0. Obviously,
Since the vectors obtained are linearly independent, so P a , P b ∈ W and this proves the lemma. 
then W contains the elements
.
Thus, the lemma is proved. F be a subalgebra of LO(1, 4) with the generators J 04 and K a , where a covers a subset I of the set {1, 2, 3}. If A is a subalgebra of LP (1, 4) and π(A) = F , then within the conjugation with respect to the group of translations A contains elements K a (a ∈ I) and J 04 + δ 1 P 1 + δ 2 P 2 + δ 3 P 3 . , 1, 2, 3, 4) . By the automorphism exp(t 1 P 0 + t 2 P 4 ) the coefficients δ 0 , δ 4 can be made zero.
Lemma 6. Let
If γ = 0 then P 0 + P 4 ∈ A by lemma 4. Therefore we have P 0 , P 4 ∈ A and hence γ = 0 within the conjugation. Thus, this lemma is proved. A be a subalgebra of LP (1, 4) , X = J 12 +cJ 04 +βP 3 
Lemma 7. Let
, Y = K 3 + γ i P i (i = 1, 2, 3, 4; c > 0). If X, Y ∈ A, then A contains K 3 .
Proof. It is easy to obtain
According to lemma 3 (β − cγ 4 
Thereafter using lemma 1 we can put γ 1 = γ 2 = 0. Since cγ 3 P 3 ∈ A one can admit that γ 3 = 0. Thus the lemma is proved.
Proof. According to the Campbell-Hausdorff formula we have
This gives that P 0 + P 4 , P 4 ∈ ϕ(A), therefore P 0 , P 4 ∈ ϕ(A). Thus this lemma is proved. [19] . For every algebra Fedorchuk [6, 7] has found invariant subspaces of the space V . Using these results together with lemmas 1-8, we will find the non-splitting subalgebras of the LP (1, 4) algebra. Below we consider some examples in detail.
The non-splitting subalgebras of the LP (1, 4) algebra
Let A be a subalgebra LP (1, 4) ,
Within the automorphism exp(t 1 P 1 +t 2 P 2 ) the algebra A contains the element X = J 12 + λP 0 + ρP 3 + σP 4 (λ, ρ, σ ∈ R). Since exp(tJ 04 )(λP 0 σP 4 ) = (λ cosh t − σ sinh t)P 0 + (σ cosh t − λ sinh t)P 4 then if P 0 +P 4 ∈ W one can write X = J 12 +e t (λ−σ)P 0 +ρP 3 . Since exp(πJ 13 )(X) = −J 12 + e t (λ − σ)P 0 − ρP 3 , we consider λ − σ ≥ 0. If λ − σ > 0 then putting t = − ln(λ−σ), we obtain the algebra W + ⊃ J 12 +P 0 +ρP 3 . Applying the automorphism exp(tK 3 ), one can put ρ = 0.
Applying the automorphism exp(tJ 03 ) we reduce this case to the following ones λ = ρ = 1 or λ = 0, ρ > 0.
Suppose that π(A) = K 1 , K 2 , J 12 + cJ 04 (c > 0) one can suppose that A contains the elements
Obviously, [X 1 , X 2 ] = (λ 2 − ρ 1 )(P 0 + P 4 ) + (λ 0 − λ 4 )P 2 − (ρ 0 − ρ 4 )P 1 . If λ 0 − λ 4 = 0 or ρ 0 − ρ 4 = 0 then using lemma 1, we obtain P 1 , P 2 , ∈ A. Therefore P 0 + P 4 ∈ A and one can put λ i = ρ i = 0 for i = 0, 1, 2. Later, [X 3 , X 1 ] = K 2 − cK 1 − cλ 4 P 0 ,
